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OBJECTIVE OF THE ADS-R/Spallation target R&D 
SESSION:

Hear thoughts from the community on relevant beamline activities 
addressing one or more issues that are of direct or indirect relevance 
to ADSR

  

Keeping in mind : 
 Goals

• Identify and/or begin to construct a user community
• Establish approximate parameters for (a) beamline(s),
• including energy, intensity, time structure,  

 Deliverables
• Working group summary report (Closing Plenary)
• Beam parameters spreadsheet



Topology Possibilities 

LINAC
200MeV/30kW

Booster
0.2-1.5 
GeV/30kW

AGS 
1.5-23 GeV/100kW



[R. Tribble / Plenary, Mo]
    

● ADS-R/Spallation target R&D projects at BNL could be seen as 
part of broader ambitions 

● Inter-directorate BNL collaboration to develop a dual role 
hybrid accelerator driven system  (LDRD, DP and other RFI 
affairs...)

Burning nuclear waste while 
delivering carbon neutral energy

F. Meot (C-AD), N. Brown (NSTD), D. Brown (NNDC) 

▪ Development of sustainable nuclear 
fuel cycles to meet growing global 
energy demand with low-carbon energy 
sources

▪ Burn higher actinides and long-
lived fission products from LWR 
spent nuclear fuel

▪ Produce carbon neutral energy 
while load-following the grid

▪ Design for passive safety

Ongoing multi-laboratory DOE 
study has identified 19 fuel 
cycles for future R&D 
investment out of 4000+ 
considered, 5 of these 
promising fuel cycles 
leverage the potential of 
accelerator driven 
systems (Wigeland, Taiwo, et 
al. Proc. Of ICAPP 2014)

Accelerator Stewardship 
Program is seeking new 
roles for accelerator 
science in energy and 
environmental applications 
(Federal Register, 79, p 
21910, April 18, 2014)



● Notable impact of 
experimental R&D : 
validated the 'window' 
option / MW class 
object

[H Abderrahim / Head of MYRRHA] MYRRHA SpallationTarget 
Design and Qualification R&D Programme



[Sivertz / testBL, Mo]
    NSRL beamline

[H Abderrahim / MYRRHA]
A source of inspiration for our beamline projects



[M. Todosow / BNL] 21st CENTURY ADS IN CONTEXT

ADS Applications/Issues/Challenges

 Accelerator:
• Most applications require a high power accelerator in the 

range 5 – tens of MW beam power
• High reliability and CW operation desirable/essential

 Target/Window:
• Must be able to handle high power densities
• Materials and geometry should maximize leakage of neutrons 

for “productive” use
• Reliability, Maintainability, Inspectability, and Maintainability 

(RAMI) considerations crucial
 Applications:

• No “killer app” for ADS has been identified
• Several potential roles have been identified with varying 

demands implied
• For energy production or meaningful transmutation, sub-

critical blanket is essential

Guidance to ADSR targetry/spallation R&D programme 



[M. Todosow]

More regarding ADSR targetry 
can be found in the “OS White Paper” 

 Finding #12: Spallation target technology has been 
demonstrated at the 1-MW level, sufficient to meet the 
“Transmutation Demonstration” mission. 

Finding #13: With appropriate scaling at each step along a 
technology demonstration path, there are no obstacles 
foreseen that would preclude the deployment of spallation 
targets at a power level (10 to 30 MW) needed to meet the 
application of ADS at an industrial scale. 

Finding #14: Technology is sufficiently well developed to meet 
the requirements of an ADS demonstration facility; some 
development is required for demonstrating and increasing 
overall system reliability. 

Finding #15: For Industrial-Scale Transmutation requiring tens 
of MW of beam power many of the key technologies have been 
demonstrated, including front-end systems and accelerating 
systems, but demonstration of other components, improved 
beam quality and halo control, and demonstration of highly-
reliable sub-systems is required. 



[A. Fabich / CERN] Experimental targetry at CERN

● Considerations directly relevant to our concerns



[A. Fabich / CERN] 

● Broad and decades long experience in targetry at CERN



[A. Fabich / CERN] 
● Eventually further profiting to 

users communities in the form 
of a dedicated test facility, 
started 2011/2012 with a diversity 
of experiments



[A. Fabich / CERN] 

● And more to come... an indication that that beam line 
does answer existing needs !



[P. McIntyre / Texas A&M] Strong Focusing Cyclotron 

● A little upstream of our preocupation, or :

How to produce high power from a FFAG cyclotron

● However in the end an impressive GeV/MW class 
ring design, potentially proper to feed beam to 
ADS-R targets !



[M. Wendel / SNS] SNS Target R&D 

Mission is focused on neutron science

1.4 MW on target, 1 GeV, µs pulses to target 

at 60 Hz, plans to 2MW+ upgrade
Proton Beam

Second target station, solid W, 500kW, planning is 
underway: TDR will be issued in FY15

Targetry R&D ranges from 

lifetime reliability to higher 

power enhancement, to

performance optimization, 

cavitation damage, 

irradiation effects, etc.



Finally, [S. Leray / CEA]



[S. Leray / CEA]

● Irradiation at PSI 08/2006- 12/2006



[S. Leray / CEA]

Certainly a first choice source in the matter of 
requisites as well as objectives for possible 
ADSR/Spallation targetry R&D  



COMMENTS

Drawn from [Ramberg / testBL, Mo] :  

Tips  for  a  Test  Beam  Manager : 

It  has  been  my  experience  [from light sources - FM] that  

“If  you  build  it,  they  will  come!”. 

[Plan on] incremental  improvements 



COMMENTS

[Sivertz / testBL, Mo]   NSRL Beamline Design

21 July 2014

NSRL Beamline designed to be 
achromatic with a series of 9 
quads, 10 steering/pitching 
dipoles, and a pair of octupoles to 
produce a large bowl-shaped 
intensity distribution suitable for 
radiobiology experiments.

What we (may) have in mind in the matter of ADSR/spallation 
dedicated beam line would probably not look very different from 
NSRL beamline



COMMENTS

● There are common interests with n-TOF hardware, 
however, 

 [Aberle / n-TOF, Tue] 
research fields of interest at n_TOF concern 

nuclear data

whereas,  [Danon / n-TOF, Tue] 
reactor design is a combination of geometry and nuclear 
data calculations.

A dedicated beamline may require more flexibility in 
equipments, detection systems... 



COMMENTS
From N-TOF discussion - the question of maximum beam energy (beyond 

booster, need AGS ?) was raised

(Reminder, booster hypotheses : 1.5GeV, 6.67Hz, 1.e14ppsec)

● H Abderrahim : 
- optimum energy is between 800MeV and 1GeV
- Gain from n multiplicity is not worth compared to issues resulting from higher 

E  
Booster type of energy thus fine in that frame of ADSR T/S R&D activities. 

● More discussions : 

● Bob C.: There may be interest in transmutation studies at very high energies, 
based on long targets, 24 GeV from AGS in that respect could be explored

● High energy also has relevance with S. Leray's n-TOF talk “high energy 
nuclear data” and other high energy spallation residues studies

● On the other hand AGS can bring low energy beam from booster (down to 500 
MeV – cf muSR R/D, less ?) to former “AGS experimental areas”. Connection 
equipment is preserved there, close to ~100% TBC, resurectable.   



COMMENTS

From ADSR/spallation T discussions 

● Plan both solid and liquid targetry R/D

● Recommendation on experimental R&D towards ADSR target : 
Radiation damage. 
Extend capabilities – BLAIRR

● Question to HA : Would MYRRHA be interested by ADSR 
targetry R/D at BNL ? 
 

Answ. : Issue is having a core. Consider possibility of zero-
power core, is this feasible ? 



COMMENTS

Presence of the EU project MYRRHA at THB – in the person of 
its director, Pr. H Abderrahim – is an opportunity to identify 
domains of possible collaboration between MYRRHA and BNL, 
the two below come out of this workshop :

● Window

● Beyond targetry/spallation beamline R&D : accelerator 
reliability
Confer ADSR/Spallation session, discussion [HA] : 
- reliability is essential, strong constraint on beam trips >3sec in 

particular == beam has to follow rules of reactor == beam failure 
is reactor failure and results in drama == concern is that the 
ADSR might have long idling periods. 
- Myrrha considers accelerator technology will be there by 

2020,  focusing on reliability. 



A COMMENT PICKED FROM

5th high power atrget Workshop, FNAL  

B. Riemer talk 

● Integrated approaches to source design around specific instrument 
performance metrics, utilizing optimization techniques, can show new 
paths to high-performance
- TS-2 at ISIS

● When isn’t higher target power the right direction for higher 
performance?
- Spallation sources
- Other high-power target applications R&D

“There may be more clever ways to high neutron flux then increasing the 
accelerator power”
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